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Amen4mgnTs to the Claims 

This listing of claims will teplace all priot versions, and listings, of claims in the 
application: 

1. (Currently Amended) An apparatus fot processing AAL2 suppotdng multiple 
virtual channels comprising; 

a ttansnrutting part which assigns a cottesponding virtual path/channel 
informarinn of a de stinarion tnultiplcxc a data from a plurality of AAL2 uscrs > which 
multiplexes t h^ dftta having the ass i gn ed virtual path/channel informaricm into transmission 
ATM cells based upon jhe corresponding assigned virtual path/ channel infomiation, and 
which transmits to [[a]] Ae corresponding destination a transnaission ATM cell through one 
of a plurality of channels corccsponding ro the assigned virtual path /channel information : 
and 

a receiving part which receives a reception an ATM cell through one of the 
plurality of channels, demultiplexes the recGption received A TM cell based upon a 
cottesponding virtual path/channel information assigned to the ATM cell, and transmits the 
demultiplexed data to corresponding AAL2 users, 

2. (Currently Amended) Ao -The appatatus of claim 1, wherein the transmitting 
part includes comprises : 

2 

PAGE 5/31 ' RCVD AT 5/S2fl04 4:39:14 PNl [Eastern Daylight Time] ' SVR:USPT0-EFXRF-111 * DNIS:8729314 * CSID:703F932751 ' DURATION ([nm-ss):fl6-32 



f1AY-05-2004 MED 03:40 PM FLEShIeR 8c KIM LLP FAX NO. 7037932751 P. 




Sttkl No. 09/584,142 Docket No. K-0177 

Amendment E>ated: May 5^ 2004 

Reply to Office Action of November 5. 2003 

a first buffet unit which stores and outputs each of the data from a-the 
plurality of AAL2 users as AAL2 user data; 

a first memory unit which stores and controls virtual path/channel 
information and channel identifier information according to the routing information in each 
AAL2 user data; 

a mini-cell constructing part which assigns a channel identifier information 
from die first memory unit to a -AAL2 user data of die Ai'VL2 data and generates mini-cells; 

an ATM cell constructing part which multiplexes each mini-cell generated by 
the mini-cell constjoicting part into a payload of a transmission ATM cell corresponding to a 
virtual patii/channcl information of each respective mini-ceU and generates transmission 
ATM cells corresponding to different virtual path/channel information, wherein said virtual 
path/ channel information is output by the first memory unit; 

a second memory unit which stores incomplete transmission ATM cells 
corresponding to different virtual path/channel information ftom the ATM cell constmcting 
part; and 

a transmission output buffer unit which stores and outputs each full 
transmission ATM eetts-cemgenerated by the ATM cell constructing part through a 
corresponding channel; 
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wherein the ATM cell constructing part miiltiplexes a mini-cell generated by 

the mini-cell constructing part into a payload of an incomplete transmission ATM cell from 

the second memory if an incomplete transmissdon ATM ccU corresponding to a virtual 

path/channel information of the miiu-ccll is stored in the second memory. 

3. (Cuxrendy Amended) Aft Th£ apparatus of claim 2. further comprisca 
comprising a timer which sets a predetermined period for each transmission ATM cell 
corresponding to different virtual path/channel information before the ATM cell 
constructing part begins multiplexing mini-cells into each transmission ATM cells; and 
wherein the transmission output buffer miit stotes and outputs an incomplete tJransmission 
ATM cell from the second memory if the predetermined period of an incomplete 
transmission ATM cell has elapsed- 

4. (Currently Amended) Att The apparatus of claim 2, wherein the first buffer 
unit comprises: 

a transmission input buffer unit which stores the AAL2 user data; and 
a transmission input buffer controller which reads and outputs the AAL2 user 
data from the transmission input buffer. 
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5. (Currently Amended) ) Aft Jhe apparatus of claim 2, wherein the first 
memory umt comprises: 

a third memoty which stores the virtual padi/chamiel information and 
channel identifier information according to the routing information in each AAL2 user data; 
and 

a transmission table controller which controls and outputs information from 
the third memory. 

6. (Currentiy Amended) ) Aft Xhe apparatus of claim 2, wherein the second 
memory comprises: 

a third memory which stores incomplete transmission ATM cells; 

a foiifth memory which stores a table storing address information of each 
transmission ATM cells stored in the third memory; and 

a virtual path/channel table controller which controls input and output of 
each incomplete transmission ATM eells -ceU to and from the diird memory according to an 
address information of each transmission ATM cells stored in the fourth memory, 

7. (Currently Amended) ) Aft Th£ apparams of claim 1, wherein the receiving 
part comprises: 
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a first buffer unit which stores each reception ATM cell from the plurality of 

channels; 

a first memory wliich stores routing infom:iation according to a virtual 
path/ channel information and channel identifier information of each respective reception 
ceU; 

a mini-cell deconstructing part which demultiplexes mini-cells from a payload 
of each reception ATM-eeB a ceUi 

a second memory unit which stores incomplete mini-cells from the iziini-cell 
deconstructing part; 

a user data constructing part which assigns a routing information from the 
first memory to each complete mini-cell according to a channel identifier information and 
the virtual path/ channel information of each complete mini-cell; and 

a reception output buffer unit which stores and transmits each complete mini- 
cell from the user data constmcting part to corresponding AAL2 users; 

wherein the mini-cell deconstructing part demultiplexes a mini-ccU from a 
payload of at least one reception ATM cell and from a corresponding incomplete mini-cell 
stored in the second memory unit if a mini-cell is inserted into payloads of more than one 
reception ATM-eeB e_ccll . 




ATM 
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8. (Cutrently Amended) ) Aft Xhe apparatus of claim 7, wherein the first buffer 

unit comprises: 

a reception input buffer which stores each reception ATM eeas- cell from the 
plurality of channels; and 

a reception input buffer controller which reads and outputs each reception 
ATM cell from the reception input buffer. 



9. (Currently Amended) ) Aft The apparatus of claim 7, wherein the second 
memory comprises: 

a third memory which stores each incomplete mini - cclla mini-cell : 

a fourth memory which stores addresses of each incomplete mini-cell stoted 

in the third memory; and 

a mini-cell table controller which controls input and output of each 

incomplete twiii - cclls mini-cell to and from the third memory according to an address 

information of each mini ccU a trdni-cell stored in the fourth memory. 

10. (Currently Amended) At* Th^ apparatus of claim 1, wherein the transmitting 
part comprises; 

an AAL2 transmitter which multiplexes the data from the plurality of AAL2 

users to generate a CPS-PDU, and assigns a routing information to the generated CPS-PDU; 
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a first memory which stores CID information assigned to each data from the 
plurality of AAL2 users; 

a second memory which stores the routing information for identifying one of 
the plurality virtual channels set to a destination of a CPS-PDU; and 

a transmission buffer which stores the CPS-PDU from the AAJ^ transmitter 
in one of a first multiple virtual channels identified by the assigned routing information to 
form and to transmit a transmission ATM cell through the channel identified by the assigned 
routing information; and wherein the receiving part comprises: 

a reception buffer which stores £lCPS-PDU from each reception ATM eelfe 
jCclLteceived through one of the plurality of channels, the CPS-PDU being stored in a 
corresponding one of a second multiple virtual channels through which each reception A1"M 
cell is received; 

an AAL2 receiver which demultiplexes CPS-PDU firom the second buffer 
based upon a routing information to generate and transnoit the demultiplexed data to 
corresponding AAL2 users based upon a CiD information; 

a third memory which stores CID information; and 

a fourth memory which stores routing information, 

11. (Currently Amended) Afi The apparatxis of claim 10, wherein the AAL2 
transmitter comprises: 
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an input buffet controllej: which receives ft_CPS-pack(its from the plurality of 

AAL2 users; 

an AAL2 ttansmission fanctdoning part which converts the CPS-packets from 
the input buffer controller into a.CPS-PDU; and 

an output buffer controller which controls the transtnission buffer to transmit 
the CPS-PDU from the AAL2 transmission functioning part through one of the first 
multiple virtual channels. 

12. (Currently Amended) An The apparatus of claim 10, wherein the AAL2 
receiver comprises: 

an input buffer controller which receives a^CPS-PDU through one of the 
second multiple virtual channels; 

an .AAL2 receiver functioning part which converts the CPS-PDU from the 
input buffer controller to CPS-packets; and 

an output buffer controller which transfers the CPS-packets fcom the AAL2 
receiver functioning part to corresponding AAL2 users. 

13. (Currently Amended) A method for processing AAL2 supporting multiple 
virtual channels comprising[I;]]i 
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(al) assigning a cottesppnding virtual path/channel infotnaatinn of a 

dcsrination to data from a plurality of AAL2 users, and multiplexing the data firem-a 

plurality ' -of AALa uocrg havitig the assigned vtmial path/channel informatioQ into 

transxnissioii ATM cells based upon jjhg corresponding ^Rsignec| virtual path/ channel 

information, and transmitting to [[a]] die corresponding destination a rxansmission ATM cell 

through one of a plurality of channels corresponding to the assigned virtual path /channel 

information; and 

(bl) receiving or^ e ception an ATM cell through one of the plurality of 
channels, demultiplexing the l^cccp t4eflr -rcccived ATM cell based upon a corresponding 
virtual path/channel information assigned ro rhe A'^fM ceD. and transmitting the 
demultiplexed data to corresponding AAL2 users. 

14, (Currcndy Amended) A The method of claim 13, wherein (al) further 
comprises: 

(a2) storing and outputting each of die data from a plurality of AAL2 users as 
AAL2 user data; 

(b2) storing and controlling virtual path/ channel information and channel 

identifier information according to the routing information in each AAL2 user data; 

(c2) assigning a channel identifier information from the first memory unit to a 

user data of the AAI.2 data and generating mini-cells; 
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(d2) ma kiplcxcs multiplexing each generated mini-cell into a payload of a 
transtnission ATM cell corresponding to a virtual path/channel information of each 
respective mini-cell and generating transmission ATM cells corresponding to different virtual 
path/ channel information; 

(e2) storing incomplete transmission ATM cells cottespondzng to different 
virtual path/channel information from (d2); and 

(£2) storing and outputting each full transmission ATM cells generated in (d2) 
through a corresponding channel; 

wherein in (d2) multiplexing a generated mini-cell into a payload of an 
incomplete transmission ATM cell from (e2) if an incomplete transmission ATM cell 
corresponding to a virtual path/channel information of the mini-cell is stored. 



15. (Currently Amended) Aft The method of claim 14, further compriacs 
comprising : 

setting a predetermined period for each transiTiission ATM cell corresponding 
to different virtual path/ channel information before multiplexing mini-cells into each 
transmission ATM celk in (d2); and in (£2) storing and outputting an incomplete 
transmission ATM cell from (e2) if the predetermined period of an incomplete transmission 
ATM cell has elapsed. 
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16. (Cutrently Amended) A The method of claim 13, wherein (bl) further 
comprises: 

(a2) storing each reception ATM cell from the plurality of channels; 
(b2) storing routing information according to a virtual path/channel 
information and channel identifier infotmarion of each respective reception ATM cell; 

(c2) demultiplexing mini-cells from a payload of each reception ATM-eelk 

cell; 

(d2) storing incomplete mini-ceUs from (c2); 

(e2) assigning a routing information from (\:>2) to each complete mini-cell 
according to a channel identifiet information and the virtual path/channel information of 
each complete mini-cell; and 

(f2) storing and transmitting each complete mini-cell from the user data 
consttucting part to corresponding AAL2 users; 

wherein in (c2), demultiplexing a nuni-cell from a payload of at least one 
reception ATM cell mid from a corresponding stoted incomplete mini-cell if a mini-cell is 
inserted into pay loads of more than one reception ATM-ed b cell . 

17, (Currendy Amended) A The method of claim 13, wherein (al) farther 
comprises: 
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multiplexing the data from the plurality of AAL2 usets to generate a CPS- 
PDU, and assigning a routing information to the generated CPS-PDU; 

storing CID information assigned to each data from the plurality of AAL2 

users; 

storing the routing informations information for identifying one of the 
plurality virtual channels set to a destination of a CPS-PDU; and 

storing die CPS-PDU in one of a first multiple virtual channels identified by 
the assigned routing information to form and to transmit a transmission A1"M cell through 
the channel identified by the assigned routing information; and wherein (bl) comprises; 

storing a^CPS-PDU firom each reception ATM eetis-celLrtceived through one 
of die plurality of channels, the CPS-PDU being_stored in a corresponding one of a second 
multiple virtual channels through which each reception ATM cell is received; 

demultiplexing a^CPS-PDU from the second buffer based upon a routing 
information to generate and transmit the demultiplexed data to correspondiag AAL2 users 
based upon a CID informiirion; and 

storing CID information and routing information. 

18. (Currendy Amended) A method for processing AAL2 supporting multiple 
virtual chatinels comprising: 
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(a) multiplexing packet data transmitted from at least one AAL2 user to 
generate protocol data; 

(b) assigning virtual channel identification information (R_Tag), set b y 
dcgtinationg corresponding to a desrinadon ^ to the protocol dat a^ and grouping together 
protocol data having a same virtual chi^nelj.denrification informatinn before transmitting 
the data to the destination : and 

(c) transmitting the protocol data through a cotresponding virtual channel 
according to the assigned virtual channel identification information (R_Tag). 

19. (Currently Amended) A The mediod of claim 18, wherein ie-(a) further 
comprises : 

assigning a header to the packet data, said header conaiating -including CID 
information^ LI infortnation, UUI information, and HEC information; and 

assigning the virtual channel identification information and a start field to the 
packet data to which the header is assigned, said start field conaiating og -including QSF 
information, a sequence number of the protocol data, and a parity bit for correcting error. 

20. (Currently Amended) A The method of claim 18, wherein a predetermined 
byte having identification information fot identifying the virtual channels is additionally 
assigned to the protocol data, 
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21. (Currently Amended) A The method of claim 20, wherein the predetermined 
byte is one-byte. 

22. (Currently Amended) A The method of claim 18, wherein ia (c) further 
comprises transmitting the protocol data through one of a plui-ality of buffers wliich are set 
corresponding to virtual channels. 

23. (Currently Amended) A The method of claim 1 8, further comprising: 

(d) receiving the protocol data by aiLATM layer through the virtual channel; 

(e) demultiplexing the received protocol data to generate packet daca[[;]]^_and 
dividing the packet data by users or virmal channels; and 

(£) ttansinitting the packet data to an AAL2 user according to a corresponding 

destination. 

24. (Cuixendy Amended) A The method of claim 33 18, wherein a predetermined 
byte having identification information for identifying die virmal channels is additionally 
assigned to the protocol data. 

25. (Currently Amended) A The metliod of claim 23, wherein m-(e) further 
comprises : 
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Storing the received protocol data in a pltirality of reception buffers which ate 
set corresponding to the virtual channels; and 

demultiplexing the protocol data, stoted in the plural reception buffers, using 
the identification infoirmauon for identifying the virtual channels. 

26. (New) An apparatus for processing multiple virtual channels comprising: 

a transmitting part which assigns a corresponding virtual path/channel 
information of a destination to data from a plurality of AAL2 users, which multiplexes the 
data having the assigned virtual path/channel information into transmission ATM cells 
based upon the corresponding assigned virtual path/ channel information, and which 
transmits to the corresponding destination a transmission ATM cell through one of a 
plurality of channels corresponding to the assigned virtual path/ channel information. 

27, (New) The apparatus of claim 26, wherein the transnoitting part comprises: 

a first buffer unit which stores and outputs each of the data firom the plurality 
of AAL2 users as AAL2 user data; 

a first memory unit which stx:>tes and controls virtual path/channel 
information and channel identifier information according to the routing information in each 
AAL2 user data; 
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a tnitii-cell cotistmcting part which assigns a channel identifiet infotmation 
from the first memory unit to AAL2 user data and generates mini-cells; 

an ATM cell constructing part which multiplexes each, mini-cell generated by 
the mini-cell constructing part into a payload of a transmission AIM cell corresponding to a 
virtual path/channel information of each respective mini-cell and generates transmission 
ATM cells corresponding to different virtual padi/channel information^ wherein said virtual 
path/channel information is output by the first memory unit; 

a second memory unit which stores incomplete transtnission ATM cells 
corresponding to different virmal padi/channel information from the ATM cell constructing 
part; and 

a transmission output buffer unit which stores and outputs each full 
transmission ATM cell generated by the ATM cell constructing part through a 
corresponding channel; 

wherein the ATM cell constructing part multiplexes a mini-ccU generated by 
the mini-cell constructing part into a payload of an incomplete transmission ATM cell from 
the second memory if an incomplete transmission ATM cell corresponding to a virtual 
path/channel information of the mini-cell is stored in the second memory. 
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28. (New) All apparatus for processing mialtiple virtual channels comprising: 

a receiving part which receives an ATM cell through one of a plurality of 
channels, demultiplexes the received ATM cell based upon a corresponding virtual 
path/ channel information assigned to die ATM cell, and transmits the demultiplexed data to 
corresponding AAL2 users. 

29. (New) The apparatus of claim 28, wherein the receiving part comprises: 

a first buffer unit which stores each reception ATM cell from the pl^lrality of 

channels; 

a first memory which stores routing information according to a virtual 
path/ channel information and channel identifier information of each respective reception 
ATM ceU; 

a mini-coll deconstructing part which demultiplexes mini-cells from a payload 
of each reception ATM cell; 

a second memory unit which stores incomplete mini-cells firom the mini-cell 
deconstructing part, 

a user data constructing pait which assigns a routing information from the 
first memory to each complete mini-cell according to a channel identifier information and 
the virtual path/ channel information of each complete mini-cell; and 
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a reception output buffet unit which stores and transmits each complete mini- 
cell from the user data constructing part to corresponding AAL2 users; 

wheredn the mini-ceU deconstructing part demultiplexes a mini-cell from a payload 
of at least one reception ATM cell and from a corresponding incomplete mini-ccU stored in 
the second memory unit if a mini-cell is inserted into payloads of more than one reception 
ATM cell. 
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